II. Vulnerability: A Poorly Defined Concept without an Agreed Metric
The concept of "vulnerability" is central to both scientific and policy discussions on climate change. It has important communicative value: it describes in a powerful way that change is not always for the good. Vulnerability captures notions of possible loss, damage, and impact; of threat, risk, and stress; of uncertainty and insecurity; of a lack of power and control; and of a number of other factors that contribute to a feeling or state of being vulnerable. Unlike many other academic terms used to describe specific attributes of a system, the word vulnerability is also in widespread common use. As a result, most people have an intuitive understanding of what is meant when they read the scientific reports and policy documents in which the term appears. Unfortunately, people's intuitive understandings are not always the same. Vulnerability is not the only word used by academics and policymakers that can create confusion because of its common use. Many scientific disciplines use existing words to describe specific situations or characteristics. If these situations or characteristics can be observed, measured and compared objectively and quantitatively, confusion is usually limited. However, if no obvious metrics exist for a particular term, or existing metrics are contradictory, then the information conveyed by the term is bound to be ambiguous or inconsistent, unless there is widespread prior agreement about the term's meaning.
"Welfare", like vulnerability, is a term that people understand intuitively. Yet for an economist the term precisely describes one particular property of a society. Moreover, based on an agreed definition of welfare, the economist has tools for measuring and comparing it and expressing it in a common metric (e.g. gross domestic product per capita). Similarly, "intelligence" is a concept, defined by cognitive scientists, for which a metric has been developed for its measurement and comparison (viz. intelligence quotient).
1 Researchers on vulnerability have not yet reached the point of their counterparts in economics or cognitive sciences: for vulnerability such operational definitions do not exist.
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Nonetheless, a quick glance at the recent literature shows that vulnerability has become a popular concept in a very diverse set of research fields. It includes studies of vulnerability to terrorism, to poverty, to computer viruses, to oil spills, to globalisation, to radiation, to SARS, to earthquakes, to financial collapse, to political change, and so on. According to the literature, households can be vulnerable, as can ecosystems, airplanes, urban infrastructure, carbon stocks, coastal zones, countries and companies. The two research fields that have dominated research on vulnerability, however, are natural hazards and climate change.
In 1976, well before there was widespread awareness of the potential adverse effects of climate change on nature and society, O'Keefe et al. introduced the notion of vulnerability to the natural-hazard community. They used it to point out that socioeconomic conditions, rather than natural-system phenomena, are frequently the main causes of disasters.
3 This point has since been reinforced by many, including Nobel Laureate Amartya Sen, who said: "[N]o substantial famine has ever occurred in any independent and democratic country with a relatively free press." The term was introduced to the climate change community in the early 1990s. Fifteen years later Füssel and Klein found that the definition and interpretation of vulnerability had evolved over time, reflecting the different purposes for which vulnerability has been assessed.
5 Initial vulnerability studies focused on the assessment of impacts. Results of these studies were used primarily to make the case for greenhouse gas emission reductions, because they showed what could be the consequences of climate change if it were allowed to continue unabated. Later studies analysed vulnerability with the aim of identifying options and strategies to adapt to the possible impacts of climate change, and thus reduce vulnerabili-1 The use of the terms "welfare" and "intelligence" is for illustrative purposes only. The author is aware that there is ongoing scientific and public debate on the value and meaning of these concepts. ty. 6 More recently the capacity (of households, regions, sectors or countries) to adapt has become a focus of research.
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The Intergovernmental Panel on Climate Change now defines vulnerability as "the degree to which a system is susceptible to, and unable to cope with, adverse effects of climate change, including climate variability and extremes."
8 Unfortunately this is not an operational definition, and it provides no guidance to Parties to the UNFCCC on how to interpret Article 4.4 cited above. None of the research on vulnerability to date has resulted in a systematic and agreed way of assessing, measuring, expressing, and comparing the vulnerability of countries to climate change.
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III. The Legal Ambiguity
The Convention
In spite of its being poorly defined, the word "vulnerable" appears four times in the Convention; it is preceded by the adverb "particularly" three times.
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Its first mention is in the nineteenth preambular paragraph, which already appears to give at least a partial answer to the question of which countries are particularly vulnerable:
"Recognizing further that low-lying and other small island countries, countries with low-lying coastal, arid and semi-arid areas or areas liable to floods, drought and desertification, and developing countries with fragile mountainous ecosystems are particularly vulnerable to the adverse effects of climate change,"
The second mention is in Article 3. The negotiating text prepared by the Chair of the AWG-LCA and discussed at its sixth session in June 2009 as the basis for a Copenhagen Agreed Outcome states that "[i]n prioritizing support, the level of vulnerability, determined by national circumstances, respective financial and technical capabilities, levels of risk and impacts as well as levels of poverty and climate change exposure, should be taken into account."
17 In addition to its focus on particularly vulnerable countries, the negotiating text also states that in providing support, priority shall or should be given to "particularly vulnerable populations, groups and communities, especially the poor, women, children, the elderly, indigenous peoples, minorities and those suffering from disability."
18
The 199-page revised negotiating text, made available by the Chair of the AWG-LCA after the sixth session, still includes the text cited in the previous paragraph, as well as various alternatives.
19 In total it contains 152 mentions of the word "vulnerable" and 42 of the word "vulnerability". The phrase "particularly vulnerable" appears 90 times, and "particular vulnerability" once. The revised negotiating text reveals that Parties do not agree on what it means to be "particularly vulnerable" and how to decide which countries fall into this category. The idea of establishing a vulnerability index that can provide an "objective" answer is therefore increasingly viewed with interest. However, the remainder of this paper will explain that a vulnerability index will not resolve the ambiguity, because the "level of vulnerability" is not a measurable and quantifiable attribute that can be objectively determined.
IV. The Political Dimension to Establishing an Index
In the absence of an agreed method to measure vulnerability, the many facets to the concept give rise to many possible interpretations of what constitutes "particularly vulnerable". 20 Different people have different views on how to consider, for example, risks to people's lives and livelihoods, risks to ecosystems, and risks to infrastructure and economic assets. The ensuing ambiguity is reflected in the range of (mainly index-based) approaches developed by academics to compare and rank the vulnerability of countries. In spite of the academic effort to date, the political dimension of deciding which countries are particularly vulnerable (and thereby prioritised for funding) makes it unlikely that agreement will be reached on one common metric of vulnerability, and one approach to measure it. 23 This is not to say that measuring vulnerability is a futile exercise. However, a clear distinction must be made between the positive and the normative steps involved in assessing and measuring vulnerability. 24 Identifying countries that are particularly vulnerable to the adverse effects of climate change involves two normative steps. Decisions are needed on: -the factors to be considered in measuring countries' vulnerability (as well as other methodological aspects, such as attaching relative weights to these factors); -the criteria to be applied in establishing what constitutes "particularly vulnerable" (e.g. an index value above a certain agreed threshold).
One way of ensuring that the academic and political challenges of measuring vulnerability are not confused is for the negotiators to assume responsibility for decisions on these two politically sensitive steps, rather than to expect independent experts to provide a solution to which all Parties can agree. Parties are not unfamiliar with the use of indices to inform resource allocations, as shown in the remainder of this section. Experience with indices in the Resource Allocation Framework, in the classification of least developed countries, and in the use of the Human Development Index may inform negotiations on the level of vulnerability of developing country Parties.
The Resource Allocation Framework
In accordance with Article 11.1 of the Convention, the Global Environment Facility (GEF) is an entity entrusted with the operation of the financial mechanism of the Convention. Under the Resource Allocation Framework (RAF) designed by the GEF, resources are being allocated to countries based on their potential to generate global environmental benefits and their capacity, policies and practices successfully to implement GEF projects. The RAF is based on two indices: the GEF Benefits Index and the GEF Performance Index. For climate change, the GEF Benefits Index seeks to measure the potential global benefits that can be realised from climate change mitigation activities in a country (i.e. it does not apply to adaptation activities). 25 It combines baseline greenhouse gas emissions for the year 2000 in tons of carbon equivalent with a carbon intensity adjustment factor computed as the ratio of the carbon intensity in 1990 to the carbon intensity in 2000. The GEF Performance Index seeks to measure each country's capacity to implement successfully GEF programmes and projects based on its current and past performance. 26 It is composed of a portfolio performance indicator, a country environmental policy and institutional assessment indicator, and a broad framework indicator.
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The RAF was proposed to facilitate objective and transparent decisions on a politically sensitive issue. However, there has been much criticism on the framework. 28 Mace states that "prior to its adoption, the proposed RAF was heavily criticised by both developed and developing countries for 
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Among other things, they stated:
"We specifically oppose the ranking and categorization of recipient countries through nontransparent assessments based on questionable criteria. GEF resources should not be pre-allocated on such a basis."
The mid-term review of the framework by the GEF Evaluation Office concludes that "what could have been a relatively straightforward performancebased allocation system has evolved into a complex framework." It also concludes that the complexity of implementation rules in the RAF does not provide encouragement for flexible and dynamic use of resources. And while it states that data and indicators for assessing global environmental benefits reflect the best available information today, it recommends improvement of the global benefits indices and their weights. On adaptation, the mid-term review notes the following:
"On climate change, adaptation and vulnerability to climate change are not reflected in the indices. International experts strongly agree that more should be done to balance funding between adaptation and mitigation in developing countries. However, no agreement emerged on an internationally agreed best practice or standard to reflect the scale of vulnerability or adaptation needs."
An additional difficulty is that while the performance of mitigation can be expressed in a common metric (avoided CO 2 -equivalent), there is no agreed metric to express the performance of adaptation.
Least Developed Countries
Another example of the use of indices with which Parties may be familiar is the definition of the group of least developed countries (as in Article 4.9). A country is designated as a "least developed country" on the basis of three criteria, designed to measure a country's state of development:
30
-its income level, measured by gross national income per capita; -its stock of human assets, measured by a human assets index; -its economic vulnerability, measured by an economic vulnerability index.
The original economic vulnerability index combined export concentration, the instability of export earnings, the instability of agricultural production, the share of manufacturing and modern services in gross domestic product, and population size. The proportion of people displaced by natural disasters was added in 2003; remoteness from world markets was added in 2006.
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As outlined above, least developed countries are sometimes explicitly included in the group of countries considered to be particularly vulnerable to climate change. Yet the definition of "least developed countries" is itself based in part on a measure of vulnerability (i.e. economic vulnerability). It is unclear how the two types of vulnerability are assumed to influence one another, but the existence of multiple and nested indices may create a risk of circular reasoning on vulnerability.
The Human Development Index
In addition to the human assets index and the economic vulnerability index both used to define the group of least developed countries, there are very few indices that are sufficiently uncontested to be of widespread use in international policy processes (including resource allocations). The Human Development Index (HDI) is one such index, although it is not often referred to within the context of the UNFCCC. It combines normalised measures of life expectancy, literacy, educational attainment, and gross domestic product per capita for almost all countries in the world. Since 1990 it has been reported annually by the United Nations Development Programme in its Human Development Reports. 33 Given the widely recognised link between a country's development status and its vulnerability to climate change (both in the academic literature and in the negotiations under the Convention), the HDI may also be considered when defining countries as particularly vulnerable. However, the HDI does not consider the biogeographical characteristics of countries that may cause them to be particularly vulnerable (e.g. small islands, countries affected by drought, floods and desertification).
V. Discussion and Conclusions
"Vulnerability" is a multi-dimensional concept for which there is no broadly agreed operational definition, and no common metric to express it. As a result, it is technically difficult to compare countries with different levels of vulnerability. In addition, due to the normative judgment required in the assessment of vulnerability, it is also politically difficult to agree on a method that would allow for such comparisons and for the identification of countries that are particularly vulnerable to the adverse effects of climate change. Academics' attempts at ranking countries on the basis of their vulnerability to climate change 34 have been inconclusive or contradictory, and none have been used to inform resource allocation decisions. While there are calls for the development and use of a vulnerability index to guide the prioritisation of countries, it is unlikely that Parties could reach agreement on any proposed approach to the comparative assessment of countries' vulnerability to climate change. Any resulting ranking is likely to be contested by countries that, according to the ranking, are not particularly vulnerable and therefore not prioritised for adaptation funding.
The preamble of the Convention recognises certain groups of countries as particularly vulnerable on the basis of their biogeographical characteristics.
The same groups of countries are also eligible for funding from the Adaptation Fund, although the wording of the Strategic Priorities, Policies and Guidelines does not exclude the eligibility of other developing countries. The Bali Action Plan identifies as particularly vulnerable the least developed countries, small island developing states, and countries in Africa affected by drought, desertification, and floods, thus using a combination of socio-economic and biogeographical characteristics. The negotiating text presented by the AWG-LCA Chair contains an implicit definition of vulnerability. It suggests that a country's level of vulnerability is determined by national circumstances, respective financial and technical capabilities, levels of risk and impacts, and levels of poverty and climate change exposure. 35 In principle these factors can all be combined in an index, although there are many possible ways of doing so.
The Resource Allocation Framework of the GEF demonstrates the difficulty in reaching agreement on the use of indicators and indices for the purpose of allocating resources for mitigation activities. It suggests that the political dimension involved in the development and use of indices to support or justify funding decisions presents a major challenge to the acceptability of any index. There is no indication that it will be less difficult for Parties to agree on or accept a vulnerability index to guide resource allocation decisions for adaptation.
The ambiguity surrounding the questions of which countries are particularly vulnerable and how to determine this is at the heart of the political problem of prioritisation. This paper does not offer a solution to this problem. Instead it emphasises that negotiators would be misguided if they think they can rely on external experts to develop a definitive, objective and unchallengeable method to rank countries according to their vulnerability to climate change. There is no objectivist "truth" in vulnerability assessment; any agreed approach will have to be the socially constructed outcome of a negotiation process. Academics and other external experts may well provide input into this process, but eventually it requires normative decisions on how vulnerability is defined, what constitutes "particular vulnerability", and which countries can be designated as such. These normative decisions represent a negotiated compromise of different and biased interpretations of vulnerability. Such negotiation is the work of politicians, not of academics.
